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1.0INTRODUCTION

HerculesIncorporated(Hercules)commissionedEco-Systems,Inc.(Eco-Systems)to
installandoperateapilotscalegroundwaterrecoverysystemattheHattiesburg,
Mississippifacility.ThesitelocationisshowninFigure1.Theworkisbeingconducted
inaccordancewiththeCorrectiveActionPlanRevision01(CAP)preparedby
Groundwater&EnvironmentalServices,Inc.(GES)datedJanuary20,2005,whichwas
approvedbytheMississippiDepartmentofEnvironmentalQuality(MDEQ)inaletter
datedJanuary25,2005.

Thepurposesofthepilotpumpingsystemweretoevaluatetheeffectivenessof
remediationofthegroundwatercontainingvolatileorganiccompounds(VOCs)atthesite
andthepotentialtoexerthydrauliccontroloftheaquifer.Thepilotpumpingsystemwas
installedtooperateinmonitoringwellMW-08,which,historically,hashadthehighest
concentrationsofVOCsaswellasthelargestnumberofVOCsdetectedinmonitoring
wellsinstalledatthesite.

Thisreportdiscussestheinstallationandoperationofthesystem,theresultsachievedby
thesystem,andrecommendationsregardingpumpingofgroundwaterasaremedial
alternativeatthesite.
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2.0SITECONDITIONS

TheSiteislocatedwithinthePineHillsphysiographicregionoftheCoastalPlain
physiographicprovince.Thetopographyoftheregionischaracterizedbyamaturely
dissectedplainwhichslopesgenerallytowardthesoutheast.Thetopographyis
dominatedbythevalleysoftheBowieandLeafRiverscoupledwiththenearlyflator
gentlyrollingborderingterraceuplands.

ThegeologicformationsbeneaththeSiteareasfollows(indescendingorder):
Pleistocenealluvialandterracedeposits,theMiocene-agedHattiesburgandCatahoula
Sandstoneformations,theOligocene-agedBaynesHammockSandandChickasawhay
Limestoneformations,andtheOligocene-agedBucatunnaClaymemberoftheByron
formationoftheVicksburggroup.

Boringsinstalledatthesitehaveencounteredupto20feetofalluvialmaterialoverlying
adenseclayinterpretedastheHattiesburgFormation.Insomeplacesthealluviumis
overlain,orreplacedbyfine-grained,nutrientrich“stumpdirt”,whichisthematerialthat
wasremovedfromthetreestumpsthathistoricallyservedasrawmaterial.Indeveloped
portionsofthesite,structuralfillorotherfillmaterialshavebeenencounteredtovarying
depths.Groundwateroccursinthealluviumlfillmaterial.Thethicknessofthesaturated
intervalofalluvium/fillmaterialvariesacrossthesite.Groundwatermonitoringwells
installedatthesiteareinstalledwithinthealluviumlfillmaterialandextendtothetopof
theunderlyingclay.

SurfacewaterovermuchofthesitedrainstowardsGreen’sCreek,whichflowsgenerally
eastwardacrossthenorthernportionofthesite.Thedenseclay,whichunderliesthe
alluvium,hasbeenobservedasthesubstrateinmuchofGreen’sCreek.Potentiometric
andgeologicdataindicatethatgroundwaterfrommuchofthesiteisdischargedto
Green’sCreek.

Slugtestsconductedonsitewellshasresultedinhydraulicconductivityestimatesthat
rangefromahighof2.66x102centimeters/second(crnls)formonitoringwellMW-13
toalowof1.03xi0cmlsformonitoringwellMW-14.Themean(geometric)ofthe
hydraulicconductivityestimatesis3.8xi0cm/s.Apumpingtestwasconductedat
monitoringwellMW-08toprovideestimatesofaquifercharacteristics.Discussionofthe
pumpingtestwasincludedintheAnnualMonitoringReport(Eco-Systerns,August
2006).DuetotherelativelythinaquiferthicknessatmonitoringwellMW-08andthe
lowmaximumpumpingratethatcouldbesustainedbythe2-inchdiameterwell,
sustaineddrawdownwasnotobservedeveninpiezometerTP-10,whichislocated
approximately6feetfrommonitoringwellMW-08.Theresultsofthepumpingtest
were,therefore,inconclusive.
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3.0PILOTPUMPINGSYSTEM

‘l’hepilotrecoverysystemisconstructedofthefollowingcomponents:

•FlintandWalling,“E”Seriesshallowwellsuctionpump,
•AutomaticpumpandflowcontrolsystemmanufacturedbyProductLevel

Control,Inc.
•1000-gallonholdingtank
•%-mch,Schedule40pvcpiping

Thepumpandcontrolsystemarepoweredbyagasoline-poweredgeneratorlocatedatthe
site.Theeffluentistreatedbyusingactivatedcarbon.

Thesystemincludeshighandlowwaterlevelindicatorsattachedtoa1-inchdiameter
suctionlinethathasbeenplacedinmonitoringwellMW-08.MonitoringwellMW-08is
approximately18feetdeepandisconstructedof2-inch,Schedule40PVCcasingard
screen.Thestrainerbasket/checkballassemblyforthesuctionlineisapproximately6-
incheslongandrestsonthebottomofthewellscreen.Thehighwaterlevelsensoris
placedapproximately6-inchesbelowtheaveragehighwaterlevel,whichis
approximately14feetbelowgroundsurface.Thelowwatersensorisplaced
immediatelyabovethestrainerbasket/checkballassembly,whichisapproximately3feet
belowthehighwatersensor.Duringsystemoperation,ifthehighwatersensorisbelow
thesurfaceofthewater,thepumpisactivated.Thesystemwillpumpuntiltheboththe
highandlowwatersensorareabovethelevelofthewaterinthewell.Whenthelow
watersensorisabovethewater,thepumpcyclesofftoallowthewelltorecovertothe
depthofthehighwatersensor.Whenthewaterlevelrecoverssufficientlyforthehigh
watersensortobesubmergedagain,thepumpcyclesbackon.

Waterfromthewellispulledthroughthepump,forcedthroughtheactivatedcarbon
treatmentsystem,anddischargedtotheholdingtank.Theholdingtankisequippedwith
ahighwaterfloatswitchthatwillshutthesystemdownpriortooverflowoftheholding
tank.Theactivatedcarbontreatmentcellislocatedbetweenthepumpandtheholding
tanksothatonlytreatedwateriscontainedatthesurface,whichminimizespotential
issuesthatwouldberelatedtoareleasefromtheholdingtank.Asampleofthetreated
wateriscollectedTreatedwaterisdisposedofbyHerculesintheiron-sitewastewater
treatmentfacility.

Thesystempumpsandtreatswaterforperiodsofapproximately8hrs,whichisthe
lengthoftimethegeneratorwilloperateonasingletankofgas.Eighthoursofoperation
willtypicallyyieldapproximately300gallonsofeffluent,whichisapproximately0.625
gallons/minute.Thisrateisconsistentwiththeresultsofthestepdrawdownand
pumpingtestconductedonmonitoringwellMW-08.
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4.0OPERATION

ThepilotgroundwaterrecoverysystemwasfirstoperatedinAugust2005after
completionofthepumpingtest,whichwasconductedinJuly2005.Theoriginalconcept
forthepilotsystemincludedelectricalservicetothesystemandtreatmentoftheeffluent

throughtheHerculeswastewatertreatmentsystem.Thiswouldhaveallowedthepilot
systemtooperateonacontinuousbasis.Duetositeoperationalconflicts,powerhadto
besuppliedbyagenerator,andeffluentconstituentconcentrationsmandatedadifferent

formofeffluenttreatment.Consequently,thepilotgroundwaterrecoverysystemhas
beenoperatedsporadically.

The1000-gallonholdingtankwasfirstfilledduringsystemset-up,testing,andactivities

associatedwiththeaquiferpumpingtest.Basedonthelaboratoryanalysisoftheeffluent

inthetank,analternatetreatmentmethod,activatedcarbon,wasselected.Waterfrom
theholdingtankwasthenpumpedthroughtheactivatedcarboncanisterintosmaller
portableholdingtanksprovidedbyHercules.Asampleofthetreatedeffluentwas

submittedforlaboratoryanalysis.VOCswerenotdetectedinthetreatedeffluent.The
portableholdingtankswerethentransportedtotheHerculeswastewatertreatmentsystem
fordisposalofthetreatedeffluent.Theactivatedcarboncanisterwas,subsequently,
installedbetweenthepumpandthe1000-gallonholdingtanksothatfutureeffluent

wouldbetreatedpriortostorageinthe1000-gallonholdingtank.

Thegeneratorrequiresrefuelingafterapproximately8hoursofoperation.Afterthree8-
hourpumpingoperations,theholdingtankmustbeemptied.Thewaterinthe1000-

gallonholdingtankisthenpumpedtotheportabletanksfordisposal.Samplesofthe

treatedeffluenthavebeencollectedduringtransferoftheeffluent.Copiesofthe
analyticalreportsareincludedinAppendixA,andtheanalyticaldataaresummarizedin
Table1.

Todate,approximately4,000gallonsofwaterhavebeenrecoveredfrommonitoringwell

MW-08,includingthewatergeneratedduringtheaquiferpumpingtest.
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5.0RESULTS

Theaverageoftheestimatedhydraulicconductivityvaluesforsitewellsis3.8xi0
cmlsandthetransrnissivityhasbeenestimatedtobe1.02squarefeetperminute
(ft 2/min).Basedontheaquiferpumpingtestdata,sustainabledrawdownwasnot

producedinpiezometerTP-lO,whichwaslocatedonly6feetfromthemonitoringwell

MW-08.IfahydraulicconductivitysimilartothatatthenearbymonitoringwellMW-l3
(2.66x102cmlsisassumed,thetheoreticalmaximumcaptwezoneformonitoringwell

MW-08wouldbeapproximately6feetacross.Thisisconsistentwiththepumpingtest
data.Therelativelypermeableaquifercharacteristics,therelativelythinsaturated
interval,andthesmall(2-inch)diameterofthewell,limitthepotentialofthepilot
groundwaterrecoverysystemtoexerthydrauliccontrol.

Giventheknownaquiferthicknessandtheestimatedhydraulicconductivity,theareaof

thecapturezonecanonlybeincreasedbyincreasingthepumpingrate,whichwould

requirealargerdiameterwell.Forexample,anapproximately16-inchdiameterwell

locatedattheMW-08locationcouldproduceanestimated4.5gpm,whichwouldresult

inacapturezoneapproximately50feetacross.However,inthevicinityofmonitoring
wellMW-17,whichhasanestimatedhydraulicconductivityofapproximately6.91xi0
cmls,acapturezone50feetwidecould,intheory,beachievedbypumpingatarateof
1.2gpm.InthevicinityofMW-17,anapproximately10-inchdiameterrecoverywell
mightberequiredtoobtain1.2gpm.

BasedonquarterlyanalyticalresultsforsamplescollectedfrommonitoringwellMW-08,

somekeyconstituents,suchascarbontetrachlorideandchloroform,haveshowna
markeddecreasesincegroundwaterrecoveryoperationswereinitiatedinAugust2005.

TheconcentrationofcarbontetrachlorideinsamplesfrommonitoringwellMW-17,
locatednearbyMW-08,haveshownnodecrease.Therefore,itappearsthatlimited

operationofthepilotgroundwaterrecoverysystemhasachievedlimitedsuccesswith

improvementofgroundwaterquality.
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6.0RECOMMENDATIONS

Sincequarterlygroundwatermonitoringresultsdonotindicatethatgroundwater
constituentsaremigratingtowardsthedowngradientmonitoringwells,agroundwater
recoverysysteminstalledtocontrolgroundwaterflowisconsideredunnecessaryandis
notrecommended.
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TABLE1ESI
SUMMARYOFGROUNDWATERRECOVERYSYSTEM

TREATEDEFFLUENTSAMPLEANALYTICALRESULTS
HerculesIncorporated

Hatiiesbiirg,Mississippi
March2007

DateVolatileOrganicCompoundsCumulativeDischarge
(ug/L)(gallons)

10/11/2005nd1000

4/13/2006benzene1.12000

8/28/20062nd3000

1-nd=VOCswerenutdetectedat,orabove,theirindividualanalyticaldetectionlimitsby

U.S.EPASW-846,Method8260analysis.

2-DataincludedinthedatapackagefortheAugust2006quarterlygroundwatermonitoringevent.
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ANALYTICALREPORT

JobNumber:680-7056-1

JobDescription:Hercules-HattiesburgMW-08

For:

HerculesInc.
ResearchCenter-Bldg8139/15

500HerculesRoad
Wilmington,DE19808-1599

Attention:Mr.TimothyHassett

(‘cI
LiyaGulizia

ProjectManagerI

lgulizia@stl-Inc.com

08/29/2005

SevernTrentLaboratories,Inc
SThSavannah5102LaRocheAvenue,Savannah,GA31404

Tel912-3547858Fax912-3513673www.stl-inccorn
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METHODSUMMARY

Client:HerculesInc.JobNumber680-7056-1

DescriptionLabLocationMethodPreparationMethod

Matrix:Water

VolatileOrganicCompoundsbyGC!MSSTL-SAVSW846826GB

Purge-and-TrapSTL-SAVSW84650306

LABREFERENCES:

STL-SAV=STh-Savannah

METHODREFERENCES:

SW846-“TestMethodsForEvaluatingSolidWaste,PhyslcallChemicalMethods’,ThirdEdition,November1986
AndItsUpdates

STLSavannah
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METHODIANALYSTSUMMARY

Client:HerculesInc.JobNumber680-7056-1

MethodAnalystAnalystID

SW846826DBSokolln,ElelnaES

STLSavannah
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SAMPLESUMMARY

Client:HerculesInc.JobNumber:68O7O56-1

DateiTimeDaternme
LabSampleIDClientSampleIDClientMatrixSampledReceived

680-7056-1HER-MWOB-EFFOIWater0811112005163508/16/20050910

680-7056-2HER-MWO8-HTOIWater08/11/2005164008/16/20050910

STLSavannah
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SAMPLERESULTS

STLSavannah
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AnalyticalData

Cilent:Herculesmc,JobNumber680-7056-1

ClientSampleID:HER-MW08EFF0i

LabSamplelD:680-7056-1DateSampled:08111120051635

ClientMatrix:WaterDateReceived:08/16120050910

82603VolatIleOrganicCompoundsbyGCIMS

Method:82608AnalysisBatch:680-19822InstrumentID:GCIMSVolatiles-P

Preparation:5030BLabFileID:p8853.d

Dilution:50InitialWelghtNoiume:5ml

DateAnalyzed:08122/20052004FinalWelghtNolume:5ml

DatePrepared:08/22/20052004

AnalyteResult(ug/L)QualifierRL

Acetone<13001300

Acetonitrile<20002000

Acrolein<10001000

Acrylonitrile<10001000

Benzene840050

Dichlorobromomethane<5050

Brornoform<5050

Bromomethane<5050

MethylEthylKetone<500500

Carbondisulfide<5050

Carbontetrachloride68050

Chlorobenzene5950

Chloroethane<5050

Chloroform28050

Chloromethane<5050

2-Chloro-13-butadiene<5050

3-Chloro-1-propene<5050

Chlorodibromomethane<5050

1,2-Dlbromo-3-Chloropropane<5050

EthyleneDibromlde<5050

Dlbromomethane<5050

trans-i,4-Dichloro-2-butene<100100

Dichlorodilluoromethane<5050

1,1-Diohloroethane<5050

1,2-Dichloroethane<5050

1,1-Dictiloroethene<5050

trans-i,2-Dichloroethene<5050

1,2-Dichloropropane<5050

cis-i,3-Dlchloropropene<5050

trans-1,3-Dlchloropropene<5050

Ethylbenzene6250

Ethylmethacrylate<5050

2-Hexanone<500500

lodomethane<250250

lsobutanol<20002000

Methacrylonitrile<10001000

MethylerieChloride<250250

Methylmethacrylate<5050

methylIsobutylketone<500500

Pentachloroethane<250260

Propionltrile<10001000

Styrene<5050

1,112-Tetrachloroethane<5050

STISavannahPage6ofl5



AnalyticalData

4-Bromofluorobenzerie
Dibromofluoromethane
Toluene-dB

DateSampled:06/11120051635
DateReceived:08/16/20050910

AcceptanceLimits
--77-120

75-123
79-122

Client:HerculesInc.

ClientSampleID:HER-MWO8-EFFOI

LabSampleID:
ClientMatthc

680-7056-1
Water

JobNumber680-7056-1

8260BVolatileOrganicCompoundsbyGC/MS

Method:8260BAnalysisBatch:680.19822InstrumentID:GO/MSVolatiles-P

Preparation:5030BLabFileID:p8853d

DilutIon:50InItialWeightNolume:5mL

DateAnalyzed:08/22120052004FinalWeight/Volume:5mL

DatePrepared:08/22/20052004

AnalyteResult(ugIL)QualifierRL

111,22-Tetrachloroethane<5050

Tetrachloroethene<5050

Toluene7850

tl,1-Trichloroethane<5050

1,12-TrichIoroethane<5050

Trichloroethene<5050

Trichlorotluoromethane<5050

I2.3-Trichloropropane<5050

Vinylacetate<100100

Vinylchloride<5050

Xylenes,Total110100

Surrogate%Rec
94
94
92

STLSavannahPage7of15



AnalyticalData

Client:HerculesInc.JobNumber680-7056-1

ClientSampleID:HER-MWO8-HTOI

LabSampleID:680-7056-2DateSampled:08/11/20051640

ClientMatrix:WaterDateReceived:08/16/20050910

8260BVolatileOrganicCompoundsbyGC/NIS

Method:8260BAnalysisBatch:680-19822InstrumentID:GC/MSVolatiles-P

Preparation:5030BLabFileID:p8855d
Dilution:50InItialWeightNolume:5mL
DateAnalyzed:08/22/20052032FinalWeightNolume:5mL

DatePrepared:08/22/20052032

______________
______

Result(ug!L)

____________________________

RL

Acetone<13001300
Acetonltrile<20002000
Acrolein(10001000
Aoryloriflrile<10001000
Benzene350050
Dichlorobromomethane<5050
Bromoform<5050
Bromomethane<5050
MethylEthylKetone<500500
Carbondisulflde<5050
Carbontetrachloride27050
Chiorobenzene<5050
Chloroethane<5050
Chloroform13050
Chloromethane<5050
2-Chloro-13-butadiene<5050
3-Chlor&1-propeno<5050
Chlorodibromomethane<5050
1,2-Dibromo-3-Chloropropane<5050
EthyleneDibromide<5050
Dlbromomethane<5050
trans-i,4-Dlchloro-2-butene<100100
Dichiorodifluoromethane<5050
1•1-DicNoroeihane<5050
i,2-Dichloroethane9050
1,1-Dichloroethene<5050
trans-i2-Dichloroethene<5050
I2-Dichloropropane<5050
cis-13-Dichloropropene<5050
trans-i,3-Dlchloropropene<5050
Ethylbenzene<5050
Ethylmethacrylate<5050
2-Hexanone<500500

lodomethane<250250
Isobutanol<20002000
Methacrylonitrlle<10001000

MethyleneChloride<250250

MethylmethacEylate<5050

methylisobutylketone<500500

Pentachloroethane<250250

Propionitrlle<10001000

Styrene<5050

1,1,1,2-Tetrachloroethane<5050

AnalyteQualifier

STLSavannahPage8of15



AnalyticalData

Client:HerculesInc.

ClientSampleID:HER-MWOB-HTOI

LabSampleID:
ClientMatrix:

Surrogate
4-Bromofluorobenzene
Dibromofluoromethane
Toluene-dB

%Rec
92
94
90

JobNumber:680-7056-1

DateSampled:08111/20051640
DateReceIved:08/16/20050910

AcceptanceLimits
77-120

680-7056-2
Water

82608VolatileOrganicCompoundsbyGCIMS

Method:82608AnalysisBatch:680-19822InstrumentID:(3C/MSVolatiles-P

Preparation:5030BLabFileID:p8855.d

Dilution:50InitialWeight/Volume:5niL

DateAnalyzed:08/22/20052032FinalWeight/Volume:5ml

DatePrepared:08/22120052032

AnalyteResult(ug/L)QualiflerRL

1,122-Tetrachloroethane<5050

Tetrachloroethene<5050

Toluene5050

1,11-Trichloroethane<5050

1,1,2-Trichloroethane<5050

Trichloroethene<5050

Trichlorofluoromethane<5050

1,23-Trichloropropane<5050

Vinylacetate<100100

Vinylchloride<5050

Xylenes,Total<100100

75-123
79-122

STLSavannahPage9off5
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QualityControlResults

Client:HerculesIncJobNumber:680-7056-i

QCAssociationSummary

LabSampleIDClientSampleIL)ClientMatrixMethodPrepBatch

GC1MSVOA

AnalysisBatch:680-19822
LCS680-1982211LabControlSpikeWater82609

MB650-19822/2MethodBlankWater8260B

680-7056-1HR-MW08-EFF01Water8260B

680-7056-2HER-MWOB-HTOIWater8260B

STLSavannah
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QualityControlResults

Client:HerculesInc.JobNumber680-7056.1

SurrogateRecoveryReport

8260BVolatileOrganicCompoundsbyGCIMS

ClientMatrix:Water

LabSampleID(BFB)(DBFM)(TOL)
(%Rec)(%Rec)(%Rec)

68D-70561HER-MWOB-EFFO1949492

580-7056-2HER-MWO8-HTO1929490

LCS680-1982211LCS9710295

MB680-1982212MB949390

SurrogateAcceptanceUmits

(BFB)4-Bromofluorobenzene77-120

(DBFM)Dibromofluoromethane75-123

(TOL)Toluene-d879-122

STLSavannahPage12of15



QualityControlResults

Client:Herculeslnc

MethodBlank-Batch:5B0-19822

JobNumber680-7056-1

Method:8260B
Preparation:5030B

LabSampleID:MB680-19822/2
ClientMatdxWater
DIlution:1.0
DateAnalyzed:08/22)20051703
DatePrepared:08/22/20051703

AnalysisBatch:680-19822
PrepBatch:N/A
Units:ug!L

InstrumentID:GC/MSVolatiles-P
LabFIleID:pq557d
InitialWeightNolume:5mL
FinalWeight/Volume:5mL

Analyte

Acetone
Acetonitrile
Acrolein
Acrylonitrile
Benzene
Dichiorobromomethane
Bromoform
Bromomethane
MethylEthylKetone
Carbondisulfide
Carbontetrachloride
Chlorobenzerie
Chloroethane
Chloroform
Chloromethane
2-Chloro-’l,3-butadiene
3-Chloro-i-propene
Chlorodibromomethane
I,2-Dibromo-3-Chloropropane
EthyleneDibromide
Dibromomethane
trans-i,4-Dichloro-2-butene
Dichlorodlfluoromethane
I,1-Dlchloroetharie
12-Dichloroethane
1,1-Dichloroethene
trans-I2-Dichloroethene
12-Dichloropropane
cls-1.3-Dichloroproperie
trans-i,3-Dlchloropropene
Ethylberizene
Ethylmethacrylate
2-Hexanone
lodomethane
Isobutanol
Methacrylonltrile
MethyleneChloride
Methylmethacrylate
methylisobutylketone
Pentachloroethane
Proplonitiile
Styrene

ResultQuaI

<25
<40
<20
<20
<1.0
<1.0
<10
<10
<10
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<10
<10
<10
<10
<1.0
<2.0
<10
<1.0
<•1.0
<10
<10
<1.0
<10
<10
<10
<1.0
<10
<5.0
<40
<20
<50
<1,0
<10
<so
<20
<1.0

RL

25
40
20
20
1.0
1.0
1.0
10
10
1.0
1.0
1.0
1.0
10
1.0
10
•10
10
1.0
10
10
20
10
1.0
10
10
10
10
10
10
10
10
10
50
40
20
50
10
10
50
20
10

Calculationsareperformedbeforeroundingtoavoidround-offerrorsincalculatedresults

STLSavannahPage13of15



QualityControlResults

Client:HerculesInc.

MethodBlank-Batch:680-19822

JobNumber:680-7056-1

Method:8260B
Preparation:50308

LabSampleID:MB680-19822/2
ClientMatrix:Water
DilutIon:1.0
DateAnalyzed:08/22/20051703
DatePrepared:08122120051703

AnalysisBatch:680-19822
PrepBatch:N/A
Units:ug!L

InstrumentID:GCIMSVolatiles-P
LabFileID:pq557.d
InitIalWelghtNolume:5mL
FinalWelghtNolume:5mL

Arialyte

1.11,2-Tetrachloroethane
1,1,22-Tetrachloroethane
Tetrachioroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichioroethene
Trichlorofluoromethane
I2,3-Trichloropropane
Vinylacetate
Vinylchloride
Xylenes,Total

ResultQual

<10
<1.0
<10
<1.0
<1.0
<1.0
<1.0
<10
<1.0
<2.0
<1,0
<2.0

RL

10
10
10
1.0
1.0
1.0
10
10
1.0
2.0
10
20

Surrogate

______

4-Bromofluorobenzene
Dibromofluoromethane
Toluene-d8

%Rec

94
93
90

AcceptanceLimIts

77-120
75-123
79-122

Calculationsareperformedbeforeroundingtoavoidround-offerrorsincalculatedresults.
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QualityControlResults

Client:HerculesInc.JobNumber:680-7056-1

LaboratoryControlSample-Batch:680-19822Method:826DB
Preparation:503DB

LabSampleID:LCS680-1982211AnalysisBatch:680-19822InstrumentID:GCIMSVolatiles-P

ClientMatrix:WaterPrepBatch:N/ALabFileID:pq549.d

Dilution:1.0Units:uglLInitialWeight/Volume:5mL

DateAnalyzed:08122120051510FinalWeIght/Volume:5mL

DatePrepared:08/22/20051510

ArialyteSpikeAmountResult%RecLimitQuaI

Acetone—10010010020-183

Benzene500489674-122

Dichlorobromomethane50.0469274-128

Bromoform50.0469154-132

Bromomethane5006112121-176

MethylEthylKetone100959551-142

Carbondisulfide50.05410860-130

Carbontetrachloride50.0479364-137

Chlorobenzene50,05110275-123

Chloroethane50.05711340-171

Chloroform50.05110174-124

Chloromethane50.05210451-133

Chlorodibromomethane500479475126

1,2-Dlbromo-3-Chloropropane50.0479414-147

EthyleneDlbromide50.0499860-118

Dibromomethane50.0479470-130

Dichlorodifluoromethane50.05511070-130

1,1-Dichloroethane5005210570-127

1,2-Dichloroethane500459168-130

1,1-Dichloroethene5005310664-132

trans-12-Dlchloroethene50.0499967-130

1,2-Dichloropropane50.0479474-123

cls-1,3-Dlchloropropene500469276-125

trans-1,3-Dichloropropene50.0469175-126

Ethylbenzene50.05110277-123

2-Hexanone100939358-139

MethyleneChloride50.05410867-128

methylisobutylketone100898962-130

Styrene5005010175-125

1,1,1,2-Tetrachloroethane50.0418262-107

1,12,2-Tetrachloroethane50,0499971-127

Tetrachloroethene5005110270-133

Toluene50.0489675-122

1.1.1-TricNoroethane50.0499770-132

1.1,2-Trichloroethane50.0459175-122

Trichloroethene50.0489675-122

Trichlorofluoromethane5005310774-165

1,2,3-Trlchioropropane5005110160-147

Vinylacetate100727247150

Vinylchloride50.05310659-136

Xylenes,Total15015010277-121

Calculationsareperformedbeforeroundingtoavoidround-offerrorsincalculatedresults.
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STLSavannah
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ANALYTICALREPORT

JobNumber:680-9666-1

JobDescription:Hercules-HattiesburgEffluent10/11/05

For

HerculesInc
ResearchCenter-Bldg8139/15

500HerculesRoad
WilmingtonDE19808-1599

AttentionMrTimothyHassett

LyaGulizia

ProjectManagerI

IguIiziastI-inc.com

11/14/2005

cc:Mr.CharlesConey

ThetestresultsinthisreportmeetallNELAPrequirementsforparametersrorwhichaccreditationisrequiredoravailable.Any
lexceptionstoNELAPrequirementsarenotedinthisreport.PursuanttoNELAP,thisreportmaynotbereproduced,exceptinlull,
Iwithoutthewrittenapprovalofthelaboratory.AllquestionsregardingthistestreportshouldbedirectedtotheSTLProjectManager
Lwhosignedthistestreport.

SevernTrentLaboratories,Inc.
STLSavannah5102LaRocheAvenue,Savannah,GA31404
Tel912-354-7858Fax912-351-3673www.stl-inc.com
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METHODSUMMARY

Client:HerculesInc.JobNumber:680-9666-1

DescriptionLabLocationMethodPreparationMethod

Matrix:Water

VolatileOrganicCompoundsbyGC/MSSTL-SAVSW8468260B

Purge-and-TrapSTL-SAVSW8465030B

LABREFERENCES:

STL-SAV=STL-Savannah

METHODREFERENCES:

SW846-“TestMethodsForEvaluatingSolidWaste,Physical/ChemicalMethods”,ThirdEdition,November1986
AndItsUpdates.

‘3.

STLSavannah
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METHODIANALYSTSUMMARY

Client:HerculesInc.JobNumber:680-9666-1

MethodAnalystAnalystID

SW8468260BJakubsenMelanieMJ

P
STLSavannah
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SAMPLESUMMARY

Client:HerculesInc.JobNumber:680-9666-1

DatelTirneDatelTime
LabSampleIDClientSampleIDClientMatrixSampledReceived

680-9665-1EffluentWater10/11/2005180010/21/20050905

STLSavannah
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SAMPLERESULTS

STLSavannah
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jAnalyticalData

Client:HerculesInc.JobNumber:680-9666-1

ClientSampleID:Effluent

LabSampleID68096661DateSampled10/11/20051800

ClientMatrix:WaterDateReceived:10/21/20050905

8260BVolatileOrganicCompoundsbyGCIMS

Method:8260BAnalysisBatch:680-26480InstrumentID:GC/MSVolatiles-P

Preparation:5030BLabFileID:p0656.d

Dilution:1.0InitialWeight/Volume:5mL

DateAnalyzed:10/25/20051902FinalWeight/Volume:5mL

DatePrepared:10/25/20051902

AnalyteResult(ug/L)QuahflerRL

Acetone<2525
Acetonitnle<4040
Acrolein<2020
Arylonitrile<2020
Benzene<1.01.0
Bromoform<1.01.0
Bromomethane<1.01.0
CarbondisulfideV<1.01.0
Carbontetrachloride<1.01.0
Chlorobenzene<1.01.0
2-Chloro-13-butadiene<1.01.0
Chlorodibromomethane<1.01.0
Chloroethane<1.01.0
Chloroform<1.01.0
Chloromethane<1.01.0

V3-Chloro-1-propene<1.01.0
V

cis-1,2-Dichloroethene<1.01.0
•V

cis-13-Dichloropropene.<1.01.0
1,2-Dibromo-3-Chloropropane<1.01.0

•Dibromomethane<1.01.0
Dichlorobromomethane<1.01.0

VDichlorodifluoromethane<1.01.0
V

1,1-Dichloroethane<1.01.0
1,2-Dichloroethane<1.01.0

V
V

1,1-Dichloroethene<1.01.0
1,2-Dichloropropane<1.01.0
Ethylbenzene<1.01.0
EthyleneDibromide<1.01.0

•Ethylmethacrylate<1.01.0
2-Hexänone•<1010

Vlodomethane<5.05.0
V

Isobutanol<4040
V

Methacrylonitrile<2020
MethyleneChloride<5.05.0
MethylEthylKetone<1010 Vmethylisobutylketone<1010

VMethylmethacrylaté<1.01.0
Pentachloroethane<5,05.0

Q
Propionitrile<2020
Styrene<1.01.0
1,1,1,2-Tetrachloroethane<1.01.0

V:••1,1,2,2-Tetrachloroethane<1.01.0
•Tetrachloroethene<1.01.0
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AnalyticalData

Client:HerculesInc.JobNumber:680-9666-1

ClientSampleID:Effluent

LabSampleID:680-9666-1DateSampled:10/11/20051800
ClientMatrix:WaterDateReceived:10/21/20050905

8260BVolatileOrganicCompoundsbyGCIMS

Method:8260BAnalysisBatch:680-26480InstrumentID:GC/MSVolatiles-P
Preparation:5030BLabFileID:p0656.d
Dilution:1.0InitialWeight/Volume:5mL
DateAnalyzed:10/25/20051902FinalWeight/Volume:5mL
DatePrepared:1O/25/2O051902

AnalyteResult(ug/L)Qualifier

_______

RL

________

Táluene<1.01.0.
trans-i4-Dichloro-2-butene<2.02.0
trans-i2-Dichloroethene<1.01.0
trans-i3-Dichloropropene<1.01.0
i,1,i-Trichloroethane<1.01.0
i,1,2-Trichloroethane<1.01.0
Trichloroethene<1.01.0
Trichlorofluoromethane<1.01.0
1,23-Trichloropropane<1.01.0
Vinylacetate<2.02.0

Q
Vinylchloride<1.01.0
Xylenes,Total<2.02.0

Surrogate%RecAcceptanceLimits
4-Bromotluorobenzenê9677-120
Dibromofluoromethane11575-123
Toluene-d89179-122

o..
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DATAREPORTINGQUALIFIERS

Cient:HerculesInc.JobNumber:680-9666-1

LabSectionQualifierDescription

GC/MSVOA

*
LCSLCSDMSMSDMDorSurrogateexceedsthecontrol
limits

3•

IC
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